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Compound characterization
Melting points (M.p.) were taken in open capillaries on a Stuart melting point apparatus SMP11
and are uncorrected. Proton ( 1 H), carbon ( 13 C) and phosphorus ( 31 P) NMR spectra were recorded on a Bruker Avance 300, 500 and 600MHz using CDCl 3 and DMSO-d 6 as solvent. Chemical shifts are given in parts per million (ppm), (δ relative to residual solvent peak for 1 H and 13 C).
High-resolution mass spectrometry (HRMS) analysis was performed using a UHR-TOF maXis 4G instrument (Bruker Daltonics, Bremen, Germany). The purity of compounds was determined by Elemental analysis using a Perkin-Elmer PE 2400 CHN elemental analyzer or by high- phosphonic acid (2b). 5 J(C,F) phosphonic acid (3f). 6 Colorless crystal (230mg, 55%). M. p. 160°C. 1 
